In this paper we study boundedness and continuity of linear operator on cone normed space by showing that a linear mapping from cone normed space ′ [ , ] to [ , ] is continuous and bounded. Moreover, we study a set of bounded linear operator on cone normed space which is a cone Banach space. By means, we show that the cone Banach space is complete with its cone norm.
Introduction
Functional analysis is a branch of mathematical analysis which studies vectors that are adjusted with several functions such as norm, operator, inner product, etc. In functional analysis we discuss metric spaces, norm spaces, inner product spaces, Banach spaces, and Hilbert spaces. Now, some authors introduced generalization of metric spaces and normed spaces. In [1] , the author introduced the concept of cone metric spaces and disscussed fixed point theorem of contractive mappings. Similarly, in [2] we found that a concept of cone normed space is introduced by the authors. Actually, cone normed space is a generalization of normed space. The difference between them is on their codomains. The real numbers ℝ is used as a codomain on normed space while any Banach space is used as a codomain on cone normed space. From [3] we know that real numbers ℝ is a Banach space so we can conclude that cone normed space is a generalization of normed space. Some researches of typical cone normed space has been found in [4] and [5] . Darmawan [4] constructed a cone normed function [ , ] valued on ℓ . On the other research, Murti in [5] studied about some fixed theorems of contractive mappings on ℝ cone normed space ℝ 2 valued.
Regularly, when we study about normed spaces some characteristics of normed spaces like a linear operator will be disscussed too. Unfortunately, researches about linear operator on cone normed space is insufficient. Therefore, the authors of this paper will disscuss about this topic. Especially, a linear operator on cone normed space
. We discuss about its boundedness and continuity. Moreover, we will show that a bounded linear operator space on cone normed space
is a cone Banach space.
Preliminary Notes
In this section we review some theories in cone set and cone normed spaces. Before talking about a cone, the authors assume that the readers have studied normed spaces and bounded continuous linear operator on normed space. is closed, ≠ { }, ≠ ∅ (C2) , ∈ ℝ, , ≥ 0 and , ∈ ⇒ + ∈ (C3) ∩ − = { }.
For a given cone ⊆ , we can define a partial ordering " ≼ " with respect to by ≼ if and only if − ∈ . In this paper we write ≺ if ≼ and ≠ , while ≪ stands for − ∈ , where denoted the interior of . The cone is normal if there is a number > 0 such that for all , ∈ , ≼ ≼ then ‖ ‖ ≤ ‖ ‖ . The least positive number satisfying this condition is called the normal constant [1, 2] . Through this paper, we assume that is a real Banach space. 
Main Results
Our goal is to study the boundedness and continuity of linear operator on cone normed space. According to [2] we can establish a cone norm on any real normed space by defining the cone norm as
for all ∈ . In this paper, the authors choose cone normed space [ , ] and cone normed space ′ [ , ] because of its continuity. The cone of ℓ 1 is ℓ 1 that definded by
and the interior of ℓ 1 is 
for any ∈ [ , ] and ∈ ℕ. A function ‖. ‖ ℓ 1 is a cone normed on [ , ] and
is cone normed space [ , ] with ℓ 1 valued or just cone normed space [ , ] .
By using the convergent and Cauchy properties on normed space [ , ] we have a relationship between normed space [ , ] and cone normed space [ , ] . Proof. We left it to the readers to prove that ℋ is a linear operator. Given any ∈ ℓ 1 with ≫ 0 ̅ , we can find ∈ ℓ 1 , ≫ 0 ̅ such that for , ∈ ′ [ , ] and
Proposition 3.2 Let
On the other hand,
or we can say that
Hence for all ∈ ℕ we have
It means
Since 
Similarly, we can show that
By (1), (2), and Lemma 2.4 (b) we have (NC2) By the properties of cone norm and supremum we have
(NC3) By the properties of cone norm and supremum we have 
On the other hand, for all , ∈ ℕ we have
It means for any This means is a linear operator from ′ [ , ] to [ , ] . Since is cone bounded ∀ ∈ ℕ, then ∃ ∈ ℓ 1 , ≽ 0 ̅ such that ‖ ( )‖ 
